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AIR CIJXANING PROBLEMS AND ACTMTIES AT THE GOODYEAR ATOMIC 
CORPORATION, PORTSMOUTH, OHIO 

By Howard Caterson 

LOCATION ANU DLSCilIYTZON GF PUNT 

As many of you know, the Goodyeer Atomic Corporation operates for the 
Atomic Energy Commission 8 gaseous diffusion plant located in Pike 
County, Ohio just 20 miles north of Portsmouth and the Ohio River. The 
plant ~8s built at the direction of the Atomic Energy Commission for 
extracting uranium-235 isotope from verious isotopic essey mixtures of 
urenium. The aree of Southern Ohio in uhich the plant is located is 
thinly populated end essentielly rurel. In Pike County, where the plant 
is located, the 1950 census showed Waverly with 8 population of 1700 
inhabitants ES the largest town. Prior to construction of the plant, 
most of the county's population wes engaged in agricultural ectivities. 
Although not perhaps as isolated as Los Xlamos, or some of the test sites 
in the west, there seems to be mple area with sparse population between 
the plant site end the principal communities. So thet you mey better 
orient yourselves, I have marked on the map (Fig. 1) the principal residen- 
tial areas - Portsmouth, Lucasville, Beaver, Piketon and Waverly. 

The plant itself is loceted on 8 @OO-acre site snd consists of three 
large process buildings and en essortment of .euxiliaries. The dimensions 
of e typical building ere 2,500 feet long by 5OC feet wide. 

Uranium end fluorine, in several combinetions, ere the principel eirborne 
contaminents which might result fro;ll the plent operstions. I might mention 
that the diffusion cescede itself consists of e vast configuretion of 
relatively lerge diameter pipes, vessels end ges pumps which continuously 
circulate uranium hexsfluoride in gaseous stste. Except at the time of 
equipment or pipe feilure, the urenium ges is conteined in the cescade 
system. Process ges ten, of course, escape sccidentally et the feed point 
and et the withdrawrl points. In the presence of wet eir, urEtnium hexa- 
fluoride will hydrolyze to an oxifluoride or reduced to the insoluble 
tetrafluoride. Under normal atmospheric conditions, these compounds are 
solid and can form small particles which easily become airborne. The other 
gaseous contaminants consist of fluorine and hydrogen fluoride. Fluorine 
and hydrogen fluoride may be associated with or without uranium. 
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CG~~TAI%LNT Oii IEWRSION? 

There are two directly opposite philosophies prevelent et our plant 
on the subject of airborne ursnium contaminants. Should the released 
material be contained end collected et the point of dispose1 or should 
the airborne material be exhausted to the atmosphere so that the area 
concentration is reduced by dilution? Containment usually requires 
more equipment end is frequently more expensive. Containment, however, 
will prevent widespread contamination and will enable easier recovery 
of airborne materials. 

uRxNI:m, GAS RELEASES - LAiiGELY CGNSIDEEED INTERNAI 

It has been noted that the airborne activity following a release of 
process gas (U'f'g) tends to decrease more rapidly et the U-235 depleted 
end of the cascade than et the U-235 product end. The complete reason 
for this is not known et this time. The rapid settling of particulate 
matter after a release does permit entry by decontamination personnel 
wearing company-issued clothing end shoes. Respiratory equipment is 
usually used for protection against ingestion brought ebout by dusts 
stirred up during the cleaning ectivity. 

Uranium gas released in an enclosed erea handling higher essay materiel 
from the cascede does require ventilation to reduce the airborne sctivity. 
This higher assay materiel is sufficiently valusble that e filtering 
system is being installed for collection and recovery of the uranium. 
Since the alpha activity of this materiel is very high, the doller value 
is considered fortunate from an industrial hygiene point of view. It is 
proposed thet several deep bed fibre glass filter units be used es the 
filtering agent. It is believed end hoped that the routine changing of 
the filters will not give the fluorides sufficient time to attack the 
filter medie. In one such area where this problem etists, the ventiletion 
provided by opereting sir sem$ers within the enclosed area is sufficient 
to reduce the airborne activity. The filter papers collecting the airborne 
contaminents are processed to recover the uranium. This is an interim 
measure until the permanent ventilation system is instelled. 

In the room where depleted uranium hexefluoride is withdrawn from the 
cascade, the airborne ectivity following: e release decreases repidly. 
There are two ventilation systems in the area - one, over each withdrawal 
point, designed to handle small releases, and the second, an emergency 
system located in the ceiling designed to exheust any major release to 
the outside. It is the philosophjr of our Health Physics Department that 
when the contaminant is contained, there is no necessity to spread it over 
a large eree. Therefore, it is their recommendation that the emergency 
ventiletion system be used during a major release only when needed to 
fecilitate the evacuation of personnel from the area. 
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In our product withdrewel erec, vacuum pumps were provided, preceded 
by mechenlcol end chemical traps, to exheust uithin the rooms. After 
e brief period of operation in this fecility it WES discovered thet 
the treps did not remove sll of the uranium hexefluoride ges end it 
wes being dispersed in light concentretions throughout the room. The 
vecuum pumps heve since been connected to vent lines exheusting them 
to the outside. Because of the monetery worth of even the small 
quantity of vented urenium, filters ere being designed to collect 
meteriel which passes through the pumps. 

THE AIii CI.&JINC fiULEN 

An extensive ventileticn system is provided in eech process building 
(8,300,000, 8,750,003, 7,000,000 CFh respectively) to control end msin- 
tein ambient eir temperetures in order to prevent the process ges (m(j) 
from freezing out end to provide air for cooling motors. Air mixing end 
filter rooms are provided at the air inteke openings into the buildings. 
k typicel process building will include some 7,600 20" x 20" x 2" 
viscous type wire mesh filters (Americen Air Filter Type W-2 - Design A - 
1200 CFK per filter cepecity). The filter benks ere weshed cleen with 
werm weter and reoiled when the stetic pressure drop reeches 0.25" of 
weter (design point - 0.12" of water). Reoiling hes been a fire hezard 
when improper spraying devices ere used. On one occesion, atomizing 
sprey heeds were used resulting in large quantities of oil vepor being 
cerried into lerge portions of the building. Suggestions of uninflamr14able 
oils for consideration in this application would be welcomed, Although 
the above certainly represents an extremely large industrial ventilating 
installation, there are no unique radiation or nuclear problems directly 
associated with this application. 

EXTERNAL ATMOSPHEKE CONIXKINAWS 

Fluorine and other tight mass gasses such as nitrogen or air, must be 
removed from the cascade to prevent an excessive build-up of volumes 
which should better be occupied by uranium gas. The removal of these 
so-called "lights II is accomplished by allowing the gasses to vent through 
stacks. There has been, over the months, a build-up of radioactivity 
around the vents from trsces of uranium passing through with the "light" 
gasses. 
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Until an adequate scrubber is designed for fluorine being vented, 
it is proposed to allow the vent gases to pass directly into the 
atmosphere. The odor threshold for the various fluorine components 
is considerably below the plant limits (LPPM); as e result, nearly 
everyone on plant site has a more sensitive detector than the 
Industrial Hygiene Department. Even though background checks for 
fluoride contents of mud, water, foilage and air indicate no change 
over the initial values observed prior to beginning plant operation, 
both off and on plant site, plans for fluorine scrubbers are being 
developed. 

These application items and problems wNch I have just discussed are 
mentioned to give you 8 cross section of typical problems associated 
with airborne activity at the Portsmouth plant site. Although some 
of the materials are not commonly used in other industries, it la not 
claimed that Fortsmouth's problems are unusually difficult or 
particulerly unique. Ke 8re confident that the bulk of these problems 
have end will continue to be solved using stenderd industrial hygiene 
and engineering techniques. 

F'U'I'URE COI~SI~ERATICS 

Although the plant site is located in a sparsely populated area, there 
are privately owned lends and farms on ell sides of the plant site. 
Our Industrial hygiene and Health Physics Groups regularly check 
plant effluent streams and teke air samples from regular points. In 
addition to this monthly data, arrangements have been made for ennual 
photographic surveys 8s a check to determine whether airborne radio- 
active materiels and corrosive gases heve had any effect on foilage 
and crops. The first aerial end ground photographic survey was made 
before plant operations began in 1954 and the second survey was completed 
this past summer. Xs expected, no apparent changes have yet been de- 
tected. 

Several unanswered problems have been mentioned and I hope that perhaps 
in some of the discussions here this week I might pick up some clues 
which will give us some help. Among these unanswered problems were the 
absolute removal of uranium hexafluoride by banks of mechanical and 
chemical traps; the best filter media to be used for the collection of 
uranium fluorides and for the scrubbing and collection of fluorine from 
vented gases. In addition, a method which would analyze fluorides 
quickly end accurately is needed. cur laboratory people report that the 
present modified Llilliard t kinters Titration Procedure requires a time 
consuming distilletion and gives much delayed results. 

In summary, I would like to say that during the start of operations 
at the Portsmouth Plant there have been many interesting problems 
in the erea of air contamination and eir cleaning. The bulk of these 
center eround uranium and fluorine comklounds Fnd the bulk of the 
solutions have been handled by dispersion and dilution. Trapping has 
been successful, although improvements cre in order. It is not 
anticipated that difficulties in the near or foreseecble future with 
the cormunity will result from the present methods of operation at the 
Portsmouth Area Flent. 
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"SPECIAL AIR CLEANING AND VENTILATING EQUIPMENT FOR SPXCIAL MACHINING OPERATIONS" 

Argonne National Labo.-atory 
November 3, 1955 

by 
IL D. Thaxter, UCRL Berkeley 

Machining oralloy shapes for experimental device 5 or for weapons components poses 

a number of problems suggesting specialized engineering solutions. 
. . 

These problems may be listed; 
. . 
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1. Din!ensions of the work piece are such as to require a versatile size #2 rr;il- 

ling rrachine. 

2. High degrees of precision machining may be required, necessitating fine finish 

cuts, frequent inspection, good visibility, and expert operators. 

3. Toughness of the metal is notorious, necessitating relatively massive, hencn 

expensive, precision tools, amply pwered and with abundant lubricant and coolant. 

4. Oralloy is not lOO$ pure U 235 . Oralloy is of course radioactive. The u234 

impurity increases its radioactive hazard when inhaled or ingested. Penetratinr 

radiation, both beta and gamma, is such that workmen should limit their close co;.- 

tact to hark pieces and to chips to a minimum. 

5. Criticality considerations are frequently controlling as to design and operations. 

The effect of moderators and tampers must be forseen. In fact, the near presence 

of the operator, due to the hydrd&enous constituents of hi3 body, may preclude cer- 

tain shapes. Subdivision of the work piece, a3 in chip formation, can char&e the 

critcality of the array rapidly. A press subdivision, as in a fire, followed by 

collection of the finely divided oxide iI1 water mcl:, promptly chance a subcritical 

conficur3tior to above critical. 
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5. Oralloq ldizes easily. This property is enhanced by local temperature in- 

creases (as n machining) and is further intimately related to the available sur- 

face. At room temperature in air oralloy masses will promptly develop an oxide 

coating which is self-limiting in depth. Exposure of a new surface is followed 

by additional oxide formation. This reaction is strongly exothermic. If in mach- 

ining operations this temperature rise i;; nGt. controlled rigidly, combustion com- 

mences and may proceed vev rapidly. Under combustion conditions, uranium metal 

will remove oxygen from water, carbon dioxide, carbonates, and of co%rse from air. 

An established uranium fire in air may be practically impossible to put out. 

7. Accountability standards established by the AEC for Oralloy requires recovery 

of all scrap u5thi.n "reasonable" limits for the opera,ion concerned. This m3y msan 

fractions of a gram. At a published $25.OO/cram there is also an economic incent- 

ive to suffer no appreciable losses in processing. Scrap may not be poisoned by 

cadmium, boron or other neutron-absorbin: contaminants which could hinder repro- 

cessing. 

8. As an eighth item, although not a problem peculiar to oralloy machining, the 

following philosophy enters into the engineering. All radioisotope processing 

(whether mechanical or chemical) at UCR.L is held to the criteria that work rooms 

shall be contamination free; that special protective suits, respirators, clothing, 

etc., shall be for emergencies only and that conta,ination potentials shall be 

engineered to confine the problem to its locus and not to permit planned or prob- 

able dispersal. 

Design of the milling machine facllitx: 

The salient features of the mill and its enclosure may best be presented by show- 

ing a few slides (Chem 2802 - 45' front view); a #2 mill is modified to Include 

a special table for chucking the work pieca. This table is surrounded nith a cool- 

ant pan to hold a 2" lake for quenching and submerging the bulk of chips. Surround- 

ing all is a five sided enclosure fastened to the table. The front side is lucitr 

with ,ylove ports mounted In a rotary plnte and with OIIC access door leading to an 
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internal crane. The two ends /Jo ;c access doors. (Slide 2SOC - front view) (Slide 

2801 - back view) The back is a stainless sheet rolling onto vertical shafts under 

tension. Top, bottom and sides of the sheet are sealed with Teflon wipers. This 

enclosure can therefore rise and fall, traverse, and proceed front to back with 

the same scope as the original milling machine. Uajor controls are external to 

the enclosure. Coolant is supplied at 4 CPH. An “Ansul” dry chemical system is 

installed for fire suppression. 

The enclosure is deemed to supply a reasonable compromise with the machinists’ 

habits and requirements and those dictated by the “probleros” above enumerated. 

information Issue No. 19 It is the subject of ABC Accident and Fire Prevention 

October 10, 1955. 

Design of the air cleaning facility: 

The air cleaning design, as to capacity, is dictated by the arca ;.f opened access 

doors. A 50 FPH velocity was selected for all 3 doors open--a rare possibility. 

This gave us 300 WM. 

Eecause of the complexity of operations and sizes of pieces, an early hope to 

exhaust the cutter area under close capture conditions was abandoned in favor of 

Ccneral enclosure exhaust. 

The rigorousness of deaiCn to be described is dictated by the worst possible air 

cleaning eve:lt.uality --a r.:assive out-of-control conflgrafion in the milling enclosure. 

Snch an event would dj scharge abundant heat and a dense cloud of glowing uranium 

oxide to the exhaust trai n. Clouds.with these properties have in practice already 

pluE:ed filters and then burned through or melted down adjacent structures. It 

was therefore decided to install a “quencherTV early in the system. We selected 

the perforated double-plate inertial separator (sold under the name Yeva-Clog”) 

which, when emplo>.ed with flooding no -,zles delivering distilled water coolent at 

10 gpm is estimated to be adequate for q\lcnchSnC and placing int.o water suspension 

a very large fraction mass-n’isc: of rlmnit1-i or uranium oxide so airbcrne. 



The coolant is drained from both upstrca and downstream faces of the separator 

to a cadmium clad trifui-cated sump the (?.nensions of which comply with criticality 

requirements. A siphon from one element returns the circuiating coolant to a neo- 

prene impeller pump and back to the flooding nozzles. 

Downstream air-wise of the seprator is a Klass fiber filter pad (FF 105) as an 

"accountability" collector for that fraction of uranium particulates passing the 

separator. Downstream of it is a hich temperature resistant fibrous pad made of 

"Fiberfrax" employed as a fire stop. 

Downstream of the fire stop filter is an all-glass fiber clean-up filter of 1106 

B paper in the familiar CM pleated pattern. 

An exhauster adequate to overcome the various pressure drops encountered discharges 

to an ordinaF; sheet metal duct exhausted to outdoors. 

Controls include a low level sump alarm, a coolant flow alarm, the usual electrical 

fusing and panel light, denoting energized motors or thG contrary. Nanometers 

indicate pressure drops across the air cleaning elements. 

An emergency air flow restriction valve, spring loaded, may be activated by the 

operator to cut CFX from 3CXl to 70. 

Access ports are provided for viewing, for wash down and recovery as well as for 

monitoring. 

A periodic shut-downs the coolant pump circuit may be tapped via Saunders valves 

into a porous stainless steel plate actinK as support for a filter on which fines 

can be recovered for accountability weighing. 

The assembly just described is a mobile unit (as are most of the UCi7.L radioisotope 

processin& units, where possible). To accomplish this, many liberties had to be 

taken with good aerodynamic concepts othentise the unit would--on a straight line 

arrangement--have extended to 52 feet long. Actually it is 4'6" x 4'6" x 6rP 

high. Slide LJJ shows a side elevation feeturin!: the control panel. Slide L&2 

shows a side elevation featuring the sump and Slide I+&!+ is a top viex. It is 
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anticipated this air cleani.nF; unit will also be employed (‘. other machines such 

as lathes, drill presses, etc. Although considerable thouc-ht. and effort has been 

expended we recognize this is our Mark I model and some changes may be dictated 

by operating experience. We would like to present some numbers derived from ex- 

perimental runs, however. In one of these several hundred grams of uranium chips 

were deliberately ignited into the system (Table I) 

It is a pieasure to ackfiowledge the assistance received from the past three air 

cleaning seminars and specifically from the harvard University's School of Public 

Health Air Cleaning Laboratory. ;:e are also indebted to the N.Y.O.O. Industrial 

Hygiene Labs under W. Harris for his experience and data on uranium machining. 

Kr. Jack Nurrow, chemist in our group is to be praised for his competent efforts 

in experimentation and design and for his coordination of the various detailers 

and technicians. 

I particularly wish to express personal satisfaction in working under a Chief, 

Nels Carden, \;ho invites problem soluticns not :Ircezsar:ly rooted in technological 

antiquity. 
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Slide 2802--45O Front View 

Slide 2800--Front View 
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Slide 2801--Back View 

Slide 4!+1 
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AIR CLZAiTIiJG AKD INERT ATMOSKZEX.2 V3XTILATIC-N SYSf3XS 
FOR FACILITY 350 

bY . 

A. B. Shuck 
. . I . . . 

The Argonne National Laboratory Fuel Fabrication Facility will be a 

plant for development and fabrication of reactor fuel comoonenta containing 

nlu tonium or uranium-233. It is not, as has been rumored, a refabrication 

plant for irradiated fuels. The Facility will be housed in a building 245’ 

long by 72’ wide. The first floor elan of this building is shown in Figure 1. 

It is divided ventilation-wise into three areas which, for reference, we have 

termed the Administration Area, the Technical Area, and tne Fabrication Area. 

The Administration Area consists of a lobby, offices, counting room and 

clo thine; change rooms. This area is cons.idered to have the same likelihood 

of contamination as anv office or street area in the immediate vicinity of a 

closely controlled radioactive materials laboratory. The area will be air 

conditioned and ventilated 2s any uncontaminated area. The Technical Area 

will contain storage vaults for radioactive materials, a mechclnical laboratory 

used for maintenance or modification of equipment and tooling, x-ray rooms, 

dark rooms, and a health Physics Department work and storage room. No direct 

vork upon radioactive materials \:ill he done in this area a116 COniXUDin2tiOn 
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will be th: result of a handliw accident or of tracking contaminated 

material from the Fabrication Area. 

The Technical Area is isolated from the Fabrication Area, from the 

Administration Area, and from a Shipning and Receiving dock area by means 

of air locks with interlocked doors. The Fabrication Area will be used 

for all work performed directly unon radioactive materials or upon clad 

fuel elements containin& radioactive materials and, while every effort 

will be -de to keep all personnel areas free of contamination, the con- 

tamination risk will be greatest in the Fabrication Area. Air will be 

sunFlied to each of the areas by means of separate air conditioning systems. 

A multizoned air conditioninb system will be used for the Administration 

&ea and zoned air conditioning systeins will be used for the Technical 

Area and for the Tabrication Area. Replaceable medium ty-oe roughing and 

secondard filters will be used on all air supplied to the Technical Area 

and to the Fabrication Area. The roughiw filters will consist of 32 

2411 x 24" x 9" filters in V-arrangement. Each roughing filter will be 

American Air Filter Company 5 ply type F Air Matte fireproof medium. The 

secondary filters, 32 in number,and 24" x 24" x 9", will be berican Air 

Filter Company 10 ply t,vpe Air Natte filter medium. Similar filters will 

be installed for ventilation of the fan room, The air will be dehumidified 

by cooling and then reheated. A maximum absolute humidity equal to sO$ 

relative humidity at 809 has been established. 

The transmission of air borne contamination between areas will be 

controlled by the usual methods of ventilation and pressure control. The 
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Technical Area will be established as a reference zone against which the 

pressure of the Fabrication Area and the Administration Area will be con- 

trolled. The pressure of the Technical Area will be maintained at approxi- 

mately 0.05” w.g. below the ambient barometric pressure. This will be 

established as a dynamic pressure-air flow relationship by throttling the 

air sunnly to a flow slightly less than that of the exhaust air. The area 

has no openings to the outside or to the other areas except through the air 

locks. The regulation of the air flop to produce the desired pressure will 

necessarily be a field adjustment since at this time there is no way of 

accurately determining the leakage rate of the zone. It is felt that this 

method will establish a more uniform pressure than if referenced to the 

wind sensitive outside air pressure. 

The pressure in the Administration Area will be controlled by modu- 

lation of the vortex damper cn the exhaust fan against the pressure of 

the Technical Area by means of a differential pressure regulator set at 

+0,05” referenced to the Technical Area. The pressure in the Fabrication 

Area will be controlled at -0.075” w.6. referenced to the pressure of the 

Technical Brea by means of the differe::tial pressure re&ator modulating 

a vortex dmer en the room air exhaust sys tern. 

The Fabrication Area Will Contain equioment for allO:{in& JIIeltiIIg, 

casting, rolling of shanos, p late and foil, wire fabrication, -ressing, 

extruding, heat treating, and surface tn-?ting of plutonium alloys. This 

equipment will ‘3e housed in the system of interconnecting, gas tight, hood 

lines. Zach hood line will be connecteii to a back-bone hooded conveyor 

by means of a pne\!.matically oaeratee. sealing do;r. Access to and egress 

. . . 

, . . . 

. . . 

. . 



from the system will be by means of an especially designed hood line with 

provision for air lock insertion of uncontaminated material and for sealing 

contaminated material in plastic pouches for extraction from the hood system. 

Additional equipment will be provided for canning, welding, and bonding of 

the radioactive metals into the nonradioactive jacketing materials, for 

machining, welding, brazing, and shearing of the clad fuel elements and for 

fabrication of finished fuel assemblies. !l3e operations upon the clad fuels 

will be carried out in individually hooded equipment which will be separated 

from the contaminated hood sys tern. !Ihe layout of the hoods in the Fabrication 

Area is shown in Figure 2. 

Since the equioment housed is larger than that ordinarily hooded, various 

methods of protecting the operating personnel from exposure to the alpha 

radioactive materials were considered in the sreliminary studies for the Fuel 

Fabrication Facili ts. The glove box approach to the problem was decided upcn 

nainly because there is more background of experience with this method at A% 

and at other installations from which to draw and because it appeared to offer 

the maximum of process flexibility while affording satisfactory Trotection 

to the working personnel. 

!i!he ileaty equipment in the he1 Fabrication Facility requires large 

sturdy enclosures. Accordin&, a flexible, modular enclosure system was 

develooed using aluminum extrusions for a rigid frame \lith heavy transparent 

plastic or aluminum panel inserts in place of the usual light sheet metal 

cons true tion. h prototype of this enclosure is shown in Figure 2. All of 

the enclosures were designed \!ith gloves on both sides and enclosed a space 



width of 48”. The frames, were fabricated from :le five aluminum extrusions 

shown in Figure A. The extrusions incorporated gasket grooves, window 

recesses, bolting flanges, and ventiletion psss%es in the as-extruded 

shapes. Details of the hood construction will be available in a forth- 

coming -4NL report. 

The ventilation of the F=rel Fabrication Facility consists of the 

following sys terns : Two-once through systems for ventilating (1) the alpha 

radioactive hood lines and (2) the clad hood lines. Two emergency stand-by 

or purge systems for ventilating (1) the alpha radioactive hood lines and 

(2) the clad work hood lines. A once through filtered air sys tern to exhaust 

the room air and ventilating the equipment housed in the enclosures below the 

primary hood system. 

The hoods in which the unclad radioactive materials are worked will be 

operated at a negative pressu.re of between 0.6” and 0.8” w.~. whether operated 

on air or inert gas atmosphere. When the hoods are to be air ventilated, 

the pressure will be controlled by drawing a maximum of 12C cubic feet of 

room air through two 12” x 12” x 6” ABC fireproof medium filters at the outer 

end of each hood line. Outlet and inlet dampers will be mly adju&ed to 

produce the required pressure. The filtered air will be distributed through 

hollow cavities in the lower longitudinal extrusions and will be introduced 

to the hood modules through slots with adjustable ccver plates to regulate the 

amount of air to each nodule. The air will ventilate the hood and will be 

withdrawn through similar slots in the uper longitudinal extrusions and then 

will be carried through the extrusions azd piped to the ol:tlet filter housing 

located just above the conveyor hood. Updraft ventilation is used to facili- 

. . 

. 9 

. . . I . 

. . 

* . . . 

. . * 

. * . . 

. 
* 

. . 



20 

tate heat removal. Both the inlet and the outlet filters will be changed 

into the hood system. After filtration through a 12” x lZff x 6” high 

efficiency fireproof filter, the air will pass a rubber lined butterfly 

control valve. This valve will serve the dual function of providing positive 

shut-cff of the air system when the hoods are ooerated on inert gas and as a 

balancing damper for air operation. The air will then yass through a short 

run of pipe to the main exhaust ventilation header which will be maintained 

to the static pressure of apL>roximately -2.0” W.Q. It will then pass throvgh 

a bank of final AEC high efficiency fireproof filters in the fan loft, through 

a vortex damper controlled exhauster . and will be discharged to a common dis- 

charge header connected to a 100’ stack outside of the building. 

_ 
Safe operation and filter changing required complete stand-by equipment 

and it was determined early in the design studies to extend the stand-by 

equipment into a true emergency system capable of taking care of accidental 

or deliberate break in the main hood barrier. This system will consist of a 

purge blower which will ooerate continuously at essentially no flow. A pre- 

filter and final filter system installed in the fan loft will be capable of 

handling up to 3000 cubic feet of gas. The purge ventilation system at the 

. . hood will consist of a gas tight, rubber lined, 10” butterfly valve operated 

. . 
by a pilot-nositioned damper motor and controlled by means of a pneumatically 

operated static pressure regulator with one control tip within the hood and 

a reference tip :-Ii thin the room. The ccntroller will be set to maintain 

apF,roximately 400’ per minute face velocity across an opening into the hoods 

but, when the hoods are operating at - .6” to - .&” w.t;., to close the valve 

fully anti to seal. Four ,hundred feet per r.linute velocity IGill be maintained 
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through an omening of less than seven square feet. The removal of the 

window will onen an area of an?roximately l@ square feet and will reducs 

the velocity to 300 feet uer minute. If two windows are removed from any 

hood line or from two hood lines, the velocity will be reduced to approxi- 

mately 150 feet per mirrate which is considered the minimum to prevent the 

outward diffusion of contaminated particles. Separate purge systems will 

be provided for the alpha radioactive materials hood systems and for the 

clad work hood system. Both systems k:ill be simifav in function. Final 

filtration will be throu&h two banks of four 24" x 24" x 12" AX fireproof 

medium filters in series. !The first filters of each se;-hes will be changed 

by the plastic pouch technique. 

The room ventilation will be a once throubh system. The excess building 

ventilation not required for ventilation of the nrimary glove boxes will be 

carried through paneled spaces below the hocds to cool and ventilate the 

contamination risk equipment housed within these spaces. A slight negative 

uressure will be rraintained in the qaces by the introduction of air to the 

enclosures through special glass wool filters. The air leaving the s-paces 

will be nrefiltered through similar glass wool filters before exhausting 

to the general building exhaust system. The final filters of the general 

building exhaust system will be of the AEC high efficiency type. Thus, it 

will be seen that all air leaving the primary hood systems will be twice 

filtered through AZC high efficiency fireproof filters but the general 

room exhaust air will be prefil tered and then finally filtered through 

AX standard high efficiency filters. 
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The Inert Atmosphere System 

Originally it was thought that a straight system of air ventilation 

of the primary hoods for Facility 350 with local. helium or argon suoplied 

to small chip collectors or work enclosures would be sufficient to prevent 

burning and oxidation of the plutonium alloys. Subsequently, it developed 

that many of the alloys under consideration were spontaneously pyrophoric 

and, for this reason, these alloys cannot be fabricated in the other AX 

facilities. It became necessary to expand the inert atmosphere system and 

to invec ,tigate various possibilities for producing an economically operated 

inert ventilation system serving entire hoods ai:d 3ood lines. (This problem 

has a.lr%d.y been solved on a smaller scale in the Plutonium Physical 

ketallurgy Laboratory at AU.) 

Several gases were sueested for use as a protective atmosphere, 

including nitrogen, CO2, synthetic hydrocarbon atmosoheres, hydrogen, argon 

and helium. Of these, only argon and helium were found to be of use. Argon 

gas has the advantage of being of the same order cf density as air and thus 

can be handled by fans and blowers designed for air, but purification of 

argon is somewhat of a problem. Regenerative adsorptive systems do not work 

well with argon since argon is adsorbed nearly as readily as oxygen and 

nitrogen. Chemical purification methods may be applied but have the dis- 

advantage of involving the handling and disnosal of large quantities of 

reactive alkali or alkaline earth metals which almost certainly will become 

radioactively contaminated and which by the nature of the process, form 

high melting temperature sludges which tend to clog the purification system. 

The operation of an argon liquifying and rectifying system was suggested to 

obtain high purity argon and to eliminate other gases but this apTeared to 

be a costly expedient. 
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Helium +a has certain disadvantages. Its low density makes it 

difficult to circulate by means of fans or centrifugal blowers. Its high 

diffusivity makes it somewhat more difficult to contain than the heavier 

gases. The high ratio of constant nressure to constant volume heat 

capacity (k = 1.66 for helium as compared to k = 1.4 for diatomic gases) 

causes the temnerature to increase much more in compression than does that 

of the other gases. The negative Joule-Thompson coefficient causes the 

helium to heat slightly upon free expansion through an orifice or eqansion 

valve. The principal advantage of the use cf helium is that regenerative 

adsorption methods of purifying it produce good yields and high cleanup 

factors. This final factor influenced our decision to use helium. 

Tne present plans call for the use of a recirculati% helium atmosphere 

which can be used interchangeably with the once through air ventilation in 

the various hood lines connected to the conveyorized alpha radioactive hood 

system and in the weldi% and liquid metals hood lines. The helium will be 

recirculating by means of seven stage turbocompressors with an aftercooler 

after each compressor. These compressors will be piFed and valved so that 

they can be used indeoendently, in parallel, or in series. 

The helium gas will be purified by adsorption of the moisture on 

activated drying agents (silica gel and activated alumina). The gases such 

as oxygen and nitrogen will be absorbed on activated carbon at normal 

refrigeration temperatures, -2OoF to &O”T, and at a pressure of a??roxi- 

mutely 1.65 psia. The neculiar therlod>?lamic oroperties of helium will be 

used to assist the operation of the system. Hot gas will be pined directly 
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from the compressor to regenerate the drying to\:,ers. By expanding the 

compressed helium from 165 psia to the normal operating pressure through 

turbines, the gas may be used as its own refrigerant and passed through a 

series of counterc&rrent heat exchangers between the activated carbon 

adsorotion tcwers to reduce the temperatcre below that b!hich can be obtained 

rrith a freon refrigerant system. Regeneration of the activated carbon will 

be accomnlished by evacuation nitSout change in temperature. 
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FIGURE I 
BUILDING 350 

FIRST FLOOR PLAN 

a INTRODUCTION 
a _-..a 
e ncmdVAL 

RESISTANCE WELDING (NOT SHOWN) 

rl . , LIOIJID METAL 

Fig. 2 

FUEL FABRICATION FACILITY EQUIPMENT AND HOOD LAYOUT 
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